The operator formalism for Chern-Simons theories with gauge group G and parameter k (G = U (1), SU(2)) on an arbitrary oriented compact three- 
letter we will give a brief report of the details of our work will be presen -2 -2. Operator formalism: Abelian case. Let us consider an oriented compact three-dimensional surface without boundary M and an U (1) bundle E (which may well be trivial) endowed with a connection A µ (which can be viewed as a one-form).
The Feynman path integral of the corresponding Chern-Simons theory is defined
with Similarly, we define the state co
where Σ = ∂M 1 . Let us compare this expression with the one resulting from a canonical quantization in an axial-time gauge in the holomorphic representation [3] . On one hand the exponential factors are the same. On the other hand, in the situation where a Heegaard splitting is such that ∂M 1 and ∂M 2 are identified without previously making any homeomorphism, Φ(A z ) = Ψ(Az), as follows from (3) and (4). We have defined (3) and (4) based on our intuition from the canonical quantization of the theory. Alternatively, we could think that (3) and (4) are defined in that way because then they are rather simple to compute, and then from (5) we could read the quantization relations of the theory. For a linear theory, such as the Abelian case we are treating in this section, there is no advantage in taking one point of view or the other. However, for the non-Abelian case nonlinearities play a fundamental role and the second point of view is much more fruitful. As we will discuss in the next section a suitable definition of the states allows us to determine the Hilbert space and this in turn permits to read the "full" commutation relations from an expression similar to (5).
Our next task is to determine Ψ(Az) in (3) exploiting the symmetry present in the theory. It is rather straightforward to verify that the functional integral in (3) has its extremal at field configurations such that
on M 1 , and that under a gauge transformation
where
The first consequence of (6) is that the state defined by (3) satisfies the Gauss law F zz Ψ(Az) = 0. This is easily pr (6) and the commutation relations st (5). (ua) . However, if g is a map wh 
The most general entire function of a which verifies (10) is a linear combination of
where ϑ is the Jacobi theta function with characteristics [11] , and ξ is a constant (independent of a).
Using symmetry arguments we have found ( 
and let us consider the case in which M = S 2 × S 1 and M 1 is the solid torus. From (5) we have the inner product
The measure in (13) is defined by ||δA|| = d 2 σ δA z δAz. In computing this inner product one finds determinants of operators which must be regulated. Here is where the conformal anomaly enters in our formulation. Different choices of the scale of the metric lead to different to lead to the simplest formulation
where τ deno torus. One finds from (13), (11) and
where η(τ ) is the Dedekind η function orthogonal and so they constitute a b made orthonormal by defining ξ = η
[1] to show that it is in S 2 × S 1 whe
From (11), (12) and (14) we hav Hilbert space of the theory consists o
These functionals transform as the s ular group of the torus. Using stand
Dedekind η function one finds that
From the form of the T transforma
4k and the central charge c = 1
As we mentioned above, the sta respond to Feynman's path integral o been inserted. Now we will comput -8 -and unlinked Wilson line of charge n, φ n = exp(−n β A). Since it is unknotted and unlinked we may translate it to the surface of the solid torus by a continuous deformation. As the system has zero Hamiltonian, this operation leaves invariant the value of the path integral. Once on the surface, using the holomorphic representation dictated by (5) 
3. Operator formalism: non-Abelian case. We will consider a non-Abelian Chern-Simons theory for the concrete case of the group SU (2). However, all our arguments can be generalized to an arbitrary Lie group. We will be dealing with a Feynman path integral like the one 
